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= (54) Title: PROCESS FOR PRODUCING TRIPEPTIDES 
||| (54) KWOZfr: h'J^^ KCDSiafi^ 

Sj| (57) Abstract: A process for efficiently, easily and stably producing tripeptides Val Pro Pro and He Pro Pro, which are useful as hy- 
= potensive drugs, anti-stress drugs, etc., by an enzymatic method. This process involves the step of cleaving a milk casein-containing 
material with a proteinase to form an intermediate peptide selected from the group consisting of a peptide containing the sequence 
=^ Val Pro Pro but having no Pro other than this sequence, a peptide containing the sequence lie Pro Pro but having no Pro other than 
= this sequence and a mixture of these peptides and then cleaving the intermediate peptide with a peptidase to thereby give at least one 
= of the tripeptides Val Pro Pro and He Pro Pro. 

HI (57) gift: 

S Mm»TMs Jft* blsxtmt tttl* h y^^KVal Pro Pro, lie Pro 

— Pro mrnmzx*)^ &m&<, jLo««ttfciiai-**ttT?*>oT, 

< ^--gfcJ;0§J0fU iB?IIVal Pro Pro Ji-^r. OtifflSLftfc Pro £r££ 

g &V^7^h\ SB^JHe Pro ProSrS*. J.o^<DE#l£WM£ Pro «r£*ftvv< 

S «nE«|>|B((^^K«r^^-<fcJ: 9 hy^^KVal Pro Pro R 

^ Utile Pro ProO'>fc< k l«*£ja**5I«Sr£tf. 
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mm* 

mm 

V y H Val Pro Pro&tf/XH: He Pro Pro £rft*ti(QKtt 

MEM 

t^P>tLTV^5o -ectp^^KO^JirLT, h y -^"ff - K Val Pro Pro 
Stflle Pro Pro^tf £>ft5 e i;ft,£><£> h y Ktt, ?L®®3i£BI?llCjLffi 

*T U g ^3Ei^JfiLJE 7yl> (SHR) fc*5^x 3£i ^■mhSMUftft U £ it, m 
M&B&fctt1-5MfaJ£nm®&&hZZb&%Bt>tlX^Z0. DairySci. 1995, 
78: 777-783; J. Dairy Sci. 1995, 78: 1253-1257; Am. J. Clin. Nutr. 1996, 64: 767-771) e 
Kfc. h y ^7"^ K Val Pro Pro lie Pro Pro ft. ft* h l^fftS&^fr-fS 

r i ta^sn-cv^s (#w§¥ 11-100328 #^*) 0 

hy^y^-KVal Pro Pro&tf/Xf* lie Pro Pro tf>8B£;frifefcH VXtis % 

mm&&m\z.£zm®&3LmM&n&£tiT^z ohtW¥ n-98978 ba> 

tffcfL&£/£&#fc>fcV^tfM y y h&MftZtlZo Ld>U hy^T^KVal 
Pro Pro RV/Xte He Pro Pro ^41t5 fcfcfc 5 % J: 5 * <D 

§JWfl^V>T«> Xaa Pro fc^l^Pro Xaa(Xaa |Jftf©7 5 /RSr^^OJ: 5 

k Pro sr^tf r ^ j m<D&&i<DUGL~c ^^r-wzzz&mEj&mmtox 

®<*oTLf 5, tot, hy^^KVal Pro Pro St^/Xf* He Pro Pro 
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©»*&KJ:3«3Sfw:J3lvCMu iE^iJPro Xaa 0g)0r#Bg-?*> 9 s fU*%B»& 
i5 fciR*^(Rl±$-fr«ri:iS-et-CV>/iV\ flittf, 11-100328 
lz$>\^X, r- y ^7°f- K Val Pro Pro RXf/Xlt lie Pro Pro LT, 

fit * vt-fBT-j-r—e-eHmLs £ bK^^^^fy-^-eiifflt 

0 h y ^T 8 ^ K Val Pro ?ro&Tf/X\t lie Pro Pro ^©^ffi^yf- K«r£* 
-TZUmt LT\ y ^ «fc I? ACE h y ^7°^ K Leu Pro Pro 

5 (#fP 2873327 % 0 # iff ^ «fc 9 K Tyr Pro Phe Pro Gly Pro 

lie Xaa Asn $r#5^&(#M¥ 6-128287 *4fc«)*t>»3S$ftT^3. L£>U 
x*WK:*ffl4«3fc6r«fe bi~ZZbfcx£ *g*©JR**$;fctti&s# 

s jfujEfeTaiL v vxnmt ltm* h y k vai 

Pro ProXt^/XttHe Pro Pro £ N ftlK*"^ K£Wfclo|Wfc1|5 r. £ # 

Iwi DSOWrLT h y-S^KVal Pro Profile Pro Pro <7>'J>t£< bbim& 

U iE^iJVal Pro Pro M.^ Z <DMfflSkft\z. Pro Sr&SftV^T'f- h\ IB 

JiJ lie Pro Pro lo:©E^C Pro Srg-SfcV^T*?- VRTfiZflh 

f- K^^^^-ift- J: 0 1sU»r U h V -<Zf^ K Val Pro Pro JkTf He Pro Pro 

^j-r—VRXf^y^f-lf^XVmmLX h y^7^KVal Pro Pro&tf/X 
13 lie Pro Pro £#5 0 
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mssiij-ej y&stfttmz. yv^t-vs&s mumte, umitm^m 

%t/^>(y(OohT^/ ^Ifi^'J Val Pro Pro RXP He Pro Pro <Hfrtftf>tt\ & 

\zp #i?-f ysvic*^ yx-bzvxs n&lB?L#-£>r y&iststm\tztib& 
o~i 5M*%^^ti,-c*5 0, 0%my<Dmo&&<'£iii]nx^5 e lot, 

fij-f 5 7° n r -J— if t? fc 5 . 

i&EtfJS^Wfl^^Kfctts iB^JVal Pro Pro JLor©E*lEWI- 
I;: Pro Sr^fcV^T^Kx E?!l He Pro Pro lo: 0>E?!1EW£ Pro 

5 0 IP*>> IB^iJVal Pro Pro &<£tt&*tl&>H>\z. Pro Sr^*ftV^^ K&tf/ 
XttRfll He Pro Pro Sr^tf^-etb^l- Pro Sr^lfeftV^T^ K"C*>*. 
ttfctt, 0 ^©EflH^StlS'^?' K Gin Asn lie Pro Pro Leu Thr Gin 

Thr ^L< nz<D^f- VfrhT 5 >>^fc*V*tt#^#*i'jfci8<07 5: 7 
l^o^fc He Pro Pro ClS^-CO^f K© 5 V>&< £ 1 o(TiSE 
?|J#-J§- 1-15),XI4^W ^©E^Jlc^ttS^f - K Val Val Val Pro Pro 
Phe Leu Gln^L<ttr.©^f , K*»bT$/*»fc5V^*A'#^^*j»OT 
* /&&HB-3o|fcV^Val Pro Pro iZWZtZXO^? 1 ? V<D 5 h'J>tt < thl 

o(Tsaia?y#-§-i 6~2 7)*$&mif e>ti5 e 

Gin Asn lie Pro Pro Leu Thr Gin Thr(E?>J*# 1 ) 

Asn lie Pro Pro Leu Thr Gin Thr(E#l##- 2 ) 

lie Pro Pro Leu Thr Gin Thr (g&m^r 3 ) 

Gin Asn He Pro Pro Leu Thr Gln(E50##4) 

Asn lie Pro Pro Leu Thr Gin (E?!l## 5 ) 
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He Pro Pro Leu Thr Gin 6 ) 
Gin Asn He Pro Pro Leu Thr (ffi?U#-fr 7 ) 
Asn lie Pro Pro Leu Thr (|B?iJ§# 8 ) 
He Pro Pro Leu Thr (SB?iJ## 9 ) 
Gin Asn lie Pro Pro Leu (E?'J#-§- 1 0) 
Asn He Pro Pro Leu(SB^iJ#-^l l) 
He Pro Pro Leu (E^JS* 1 2) 
Gin Asn He Pro Pro (E?iJ## 1 3) 
Asn He Pro Pro(E?lJ#-^l 4) 
He Pro Pro<EflHM5-l 5) 
Val Val Val Pro Pro Phe Leu Gln(K?iJ##l 6) 
Val Val Pro Pro Phe Leu Gln(E?'J## 1 7) 
Val Pro Pro Phe Leu Gln(E?iJ#€"l 8) 
Val Val Val Pro Pro Phe Leu(E?'J#^-l 9) 
Val Val Pro Pro Phe Leu (E?iJ#-5§- 2 0) 
Val Pro Pro Phe Uu(E^J*'^2 l) 
Val Val Val Pro Pro Phe(Efl!#*2 2) 
Val Val Pro Pro Phe(E?"J#^2 3) 
Val Pro Pro Phe (Efll#* 2 4) 
Val Val Val Pro Pro(E?0#^-2 5) 
Val Val Pro Pro (E?0## 2 6) 
Val Pro Pro(E^J#-^2 7) 

7*741— VKHV&SLL 1t tt!B* m**?*- K &m U by K Val 

Pro Pro RXl/Xit He Pro Pro £M£-f 5 £. t #"T?S SM©'*:/^— * & 
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^y— ^-Cfoo-C, IS^iJVal Pro Pro Xaa W/Xtt He Pro Pro Xaa {CiottS 
Pro t Xaa i<^<£ fc^^tf^ LV\ *9 Afftt 

fL^-^^>-l-^*tt5iH?iJIle Pro Pro Leu Xt*/Xf* Val Pro Pro Phe 
<D?ro LeuRXf/X\t?ro Phe ©Jfc«£4r«J»r*C* 5 b<Di>W*. U < , wO^lc 

S&JBV^*^ ^f^tfC, T5/^^— */V#^r^ 

(Streptomyces griseus) ^ / £ I ('>^tt54)> 7"*^ 

^ . ^pftU T" # (Aerononas proteolytica) A *T ? / ^7°^— i? (is?-* 

So #J;i&\ ?L^®7^ h'^A'* .^/w^y- ^^7^ (Lactobacillus helveticus) 
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t±»SraH*tttli*i: LTEUKU &ttfcfci?££ DEAE-sepharose (7 r^v'T 
He Pro Pro Stf/Xtt Val Pro Pro SrH5I|X^I-T#5 - t 5*^ 

— V<D&m^\t, l/100~l/1 0000i^U\ ■ktzfftnZT'vT-J 
MS. pH5~9, ^2 0-4 0t, #£L< ^©S^SSpHXttSS 

i&gic-c, 3-2 4i^no©*#is^tf e>tis 0 
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ttE*$M«eK©»*f4* 0*3*5 0 0 0-2 00 00!s]g/^ 

*^-c, 3~io #m&>bimirz ^t\~xv r * k * of?*, 
iti^ tx, #j;ttf> ^ntr^hy/ua^ovryssr^M* 7x=/H> 

/H8t©tttt»jWE*©*«E«rffiv^-C*Wi-« ^t\z£<0. Wm^?? K4r«»f 
jtfH0*J*r*ff3*#tt» i§SpH4. 0-7. 0. #*L<tt4. 5-6. 5. 

H4. 5-7. 0, «*2 5~5 0tttS#*U>. 

i»IW&fTofc*©RJS»^*W:. a*, h y K Val Pro Pro RXfi He Pro Pro 

Xte h !i K Val Pro Pro He Pro Pro $rftffiffSH"£ - <t 9 t*Fn 

£-f3 1 t iS"C#5. ^fc h y ^7"^ K Val Pro Pro He Pro Pro £ % iSfit 



WO 01/34828 PCT/JPOO/07930 

8 

' h y ^7°^ K Val Pro Pro He Pro Pro ZMMtOMfefc £ K> , M^WX' 

gMffl 1-1-1-21 jSffl&<2± * V d£± K He Pro Pro R# 

Val Pro ?To^^rt^zf^^-^mM(Dm^TkXl^m^<Dm ^ 

\Z lie Pro Pro RXI Val Pro Pro -5"^>ftll^)^'(S:{- Pro ©fcV^ 1 l^i" 

PPSM- 8 (ft#«f^m) 0 Ufc. 

jfcttfcW^fc. *"fs ^JW^K£, ^^(1-1-1-4, 1-10-1- 
12, 1-1 -2 lfcoV^"Ct41 0 OmMy V'SMWfStpHS. 3 

te^^JT?«5 OrnMh y ^MpH8. OK, 1 0m g/ml i45i5* 
^LfCo 1 ^Tjk-t&m^yj-y—V&MZ 0 . Ol/ig/ml^iSi 

ProProlcS5fe-r^t°-^Wl 3. 7^^WSix5 h y K He Pro Pro 

^M^PPSQ- 1 0 (A#«f^9f) i:t7 ^ /SMB?!l#tff&*f v\ * 
"ff- Y<DT ^ /Wt&W He Pro Pro Xl± Val Pro Pro r. £ &?£fgLfco 
HPLC ^W^Sr^Tl-^i - . 
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L6200-T yfP i?=.>h#l<''7. L6000 #^7°(£Lh, 0 iiMifeWiW 
: L4000 UV«a«(0ffiHf^9fjK) 
^7A:?^^ B#y^7i7-, 5 jtCl 8 ( $ 3. 9x150mm) *tfc|») 
i§ffl«£ : A fl£ ; 0 . 1 S*% h U 7 A^nRBfeCTFA)*^ 

Bffij'O. lfi*%TFA-^7i? h= h V * 
mm&ft ■ B % 0% (A % 100%) frb B 40% (A $ 60%) ©E*ft*g$lES8ffi (40 

tt£ : 1 m 1 /ft 
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A: T$/^7W-i?(^-^±®[) 

LC: n^->y7^^fy- if, f--T hi/-^(7 r ^^Jii«®ft5|5T^y-<7 P 
LM: n^->y7;/^f^- £\ 5 ^ n >/-- 7/U(^^^Sl/h«S5fET ^ 

i : r f- y *<y??~e I («>^tfc«) 

. < # /WtK * is"*? 1 ?- > 
Y : HA,***/'*?**—' VYO/f^tiM) 
B : #Artf*is-<77-y—' £ B(^^tfcftl) 
A : '*A,tf*is<<'mr— t? Misf^tiM) 
G : ^f^V G<v-^*t$SS) 
iUD, ^TftOTS V^W-iffe, 7 5;»7?/^, Progfe 

sot ^«o#iiu<oiEm^»ri&£ l ? £ r: £ dsfsit> e)n^ 0 

itfc^-^ Pro Pro Leu 60 Pro Leu U 5 Pro Pro Phe <D Pro Phe £0*£-£-£\ 

,£ V) ftV^^T 0 ^ K"C*>* Gin Asn lie Pro Pro Leu Thr Gin Thr J&.XJ- Val Val Val 
Pro Pro Phe Leu Gin ^fflV^T, T S S iuViT^'s^Zff-?— t? 

He Pro Pro X\t Val Pro Pro ©^*s«l|R$tlfc 0 1rftt>h. iB^U He Pro Pro 
XftVal Pro Pro *rt«JEa?!»w^, -tft£l*fctt Pro Sr^ftV^-tf-f 

/S £-£5 r t {Ci 0 % h y ^7°^ K He Pro Pro RTf/Xl* Val Pro Pro 

jfr-tf'O'iBEIOfcj&^Ile Pro Pro^t/Val Pro Pro OS2?ij Srg-fr 2 875/ 
Wtfr b teZG-ti^??- K«r g St)^^ K^fiJtfllSS; PPSQ- 1 o J: t) L 

Leu Pro Gin Asn lie Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro Pro Phe Leu 
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Gin Pro Glu Val Met Gly -Val Ser Lys (Efl)#* 2 8) 

~0&&^7?h'\zftWL<D&n7n?>(1"-*m&&ftmiS'&. mffllle Pro 
Pro XI* Val Pro Pro Sr^f- KOT S / KE^t'"^, -eofi&OgMuC: Pro g 

R^{i±lE^^^ K 1 0 m g/m 1 (1 OOmMU ^BM8«?K v p H 6 . l) 
ic&«@iiff£0. 1 n g/m 1 i**J:5JC*aiPL, 3 7X:, 5NfWR^$*. 
SJCffi«r#fc. ^*4ra!ttWa*#^o^ h^9 7w , -0IPLC)IZ'r^L-C, 

PPSQ-1 OlzT^tfrLfco 

/<'«>f ^(*>^tt)&ffl^fc»£"K:, E?U Val Pro Pro fc*tf ^ 
^ Kfc L"C Val Pro Pro Phe Leu *K *fcE?>J lie Pro Pro igr^tf^7*f Ki: L 
TAsn He Pro Pro Leu Thr&tflle Pro Pro Leu Thr W$ti:^$ti-C 

1 0 O'er* 5 ftmtimmmirZ-bKJ:*), ^nf^t-^^fittlLfc, 
^©t, T S y A (->*Vtt») Sr 0 . I^g/mli45ijl:» 

iPU 3 7 < CK:T3l$P3£J££*;fco ^^TiC lNigSH»Lt P H5. 
3fcW»U is^-ff- £Y£0. UgAl £ ft® J: 9 i-SsflP^ 

*BS5it»tfr * n?h^77>{- (HPLC) l:t^|f Lfc 0 h !> K Val 

Pro Profile Pro Pro b&frtlZ^??- K t°— ^ fcfethZtlftW, &tiJt 0 
-*fc#fcU T 5 /HEW «rS»^^K»«r« PPSQ-1 0\zxft\<\ YV-< 
K He Pro Pro Val Pro Pro "CS> 5 - i: £5tf£ Lfc e 
SMfeffiU (frflflft^T^ £££ b 2j CiZ!± E He Pro Pro »t* Val Pro Pro *r£ 

fU£i£7:? h/<^/l'^ • ^;Kf>f (Lactobacillus helveticus){w^£*l 
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(Lactobacillus helveticus) CM 4 Ife (HSf Ilgf ( 0* 
l^»o < tf m*C 1 T g 1 # 3 #) FERM BP-6060, lFf£ 0 1997. 8. 

15) (£IT\ CM4«ci:V^)^SLT, 3 7^ 2 4f$ITO#Lfco :©CM4 

0 om 1 iz5mm%mmL. p h£6. s^mm-w^s 7°c-?vhx*v h 

fciifcTOU 5 0 0 0 g-Cl O^ra^^H^V^fr^lHlllXLfCo 5 0 
mM!) 1 5 OmM Na C 1, pH6. 8 T* 2 @}5fc#gL 20ml© 

50mMh!)^SH, pH8. 0 (CJMU OTtttttittK;* -#-**»fBJf* 

MS: 5 2 0 3)i:»^t#Lfcio isooog-ei o#ffl©384>#i*&fTV*tfc 

JRfcT^flfrffcLfc DEAE-sepharose 7 7^V7ttll) 1 m 1 tCiiU 5 m 1 © h 
!)^i»T*7A^M> Ii^5 0mM, 10 OmM, 1 5 OmM, 2 0 
OmM, 3 0 0 mM&tf 5 0 0 mMON a C 1 £"£tf 3ml©MJ ^^»^{dT 
gfc#-#®U *2(C^1-6o^j®^(lj^-l~6)^#fc 0 

flBfr^^f - K Val Pro Pro Phe Leu tfc. 1 0 0 mM y >^3g« 

$(pH6. 1 ) t 1 0 ^ g /m 1 i: ^C5 i 5 l^«Lfc, - 

*c3 0 frffiRfozittio fcj&mTmz, Bu&m&mianmLi*? u^hfyy* 

-(HPLC) U h y K Val Pro Pro g>£j$&ikB Lfc 6 h P ^T 9 ^ 

K Val Pro Pro HPLC «ffll$|IQ 1 1 . 0 £H5 h y ^7*^ K 

Val-Pro-Pro luft*-*"*^^ KtT-^«>KS (mm) i:Wl(ml)^CT 
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fc 0 ^n^^>IiJ^f-«> K Val Pro Pro Phe Leu j&>e> h U K Val Pro 

Pro Sr^-rSR^J-H^-fS^^KS^^^— ^* 5< &*tLTi3 9, ® 
#4fctt* *&0. 0 1 /. g©xy hWf ^-g^ijxt^fc, 

U h y K He Pro Pro X« Val Pro Pro <D±j$.%fa& Ltz 0 *<D1& 

^ > ^/f-KVal Pro Pro Phe Leu&tfVal Pro Pro Phe Leu Gin frh Y V^-f 
K Val Pro Pro ^ t &&&Ztl1Zo K He Pro Pro Leu 

Thr Gin Thr He Pro Pro Leu Thr frh Y l ) K He Pro Pro 
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Val Pro Pro Phe Leu Gin 


Val Pro Pro 


Val Pro Pro Phe Leu 
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$Z9tm2V&%LtiT$.sm2 8e^e^5^fife^7 B f L Kl 0/z g/m 1 (l 
OOmMy^W, pH6. 1)13, i&4\Z^ir&&MT.m<D-fcmzfu<r'<-r 

—emmzzn^tio. i^g/mi ttezzoizmmL, 3 7tt5^s^ 

-Jf- K He Pro Pro XI* Val Pro Pro tf>£fifc£#tff Lfc 0 © h y ^7° 
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m 


Subtil isin Carlsberg 15 


Bacillus licheniformis 


M \ 


Subtil isin BPN' n 


Bacillus amyloliquefaciens 




V8 Protease 0 


Staphylococcus aureus 




Papain 1 } 


Papaya Latex 




Protease A 2) 


Aspergillus oryzae 




Protease M 2) 


Aspergillus oryzae 




Protease N 2) 


Bacillus subtilis 


M 


Protease P 2) 


Aspergillus melleus 




Protease S 2) 


Bacillus sp. 


m 




Bacillus subtilis 




tyxy^- £ons 3) 


Aspergillus oryzae 


4ftfc 


10NL 3) 


Bacillus subtilis 




^-y^V* — t? 90N 3) 


Bacillus subtilis 





1) i/?-?tm 

2) ^FSUSS («0 is 

3) (80 3& 

^©ISJ:, T'nf/f i~—ift L"C, ^^-OOffeC, T'orT — If A 

(Aspergillus oryzae ^ N ^M^(**)MK 7 s Pf7-fM (Aspergillus 
oryzae jg«L ^i^(#0Mh ^n^r-ifP (Aspergillus melleus jgjR, ^ 

i: 13 «t „ h y K He Pro Pro Rt; Val Pro Pro <D±f&fc$mX-% fc e «t 
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ro|fi©^nf^t-f*ffl^fci^ll« hJJ-W Kile Pro Pro X^Val Pro Pro 

mm 

l/frb<0 h y^y^KVal Pro Pro #. IF lie Pro Pro<D£$-l) 
^^y(ty?^ h S s *IHbf(»)i!)5 0mgSr5 OmM!)y||j|®jg(p 
H6. 5) 1 Om 1 Cli§ft?U y ('>^ttK) 0. 2mg»U 3 7X: 

■CI 2B#P^)££^o K£il*7»«rl 0 0r-C3^ra«Sm, ^&LB£iJf£r 
^^•frf^o Sep-pak Cl8*-Myv;(^-^ —Xtfc) {c£J&a&Ti£ 10ml 
£il Ltz.m^ 3 0 ^*%T-fe l> = h V * 5 m 1 T'Kir^^ K«r»a tfc 0 IS 

(pH8. OKgtfBU T^^f^K^IKWi)^ 

-CI 2^S^^-&^o STOTifc*^*^ h y^^KVal Pro Pro 
He Pro Pro Sr^S-rsytfel^TOHPLCICtS^lcX^tffLfco 
(HPLC J; 5 Val Pro Pro RTf He Pro Pro O^S:i£) 

^vy/^HPLC^HI^(0. 3M NaCK 0. 0 5M#%TFA7K?§&) 
KTHIftft^ U^fiSc^X?" * K LTffl^-C b !> K He Pro 

Pro &U<Val Pro Pro Kte^-fZ OMZ Zmfe-tZ - t T-£4;##rLfc 0 
£4##r4>fc£tf> HPLC ##r&#£&Tt^-r o 

-K^MPBaZ: L4 0 0 0 UVf'ff^^- (2 1 5 nm) 
L6 2 0 0-fyf!i^xyh#y7'. 
L5 0 3 0*7^-^(3 5^) 

ttM&ft--mm; o. 5mi/^ 

mmm-0. 3MNaCl, 0. 0 5Sft% TFAtK^ 
^77i. : Asahipak GS 3 2 0 (O 3. 9x 6 0 0 mm) (BS?qmi(^)M) 
-£0&MH, &J»T&<P£8u *^y50mgfcfcD 5 0/x g^M-W" 
K Val Pro Pro £50/ig*>M> ^rff K He Pro Pro ^^tfC^S r i # 
^JofCo #-£>r yfcttVal Pro Pro t He Pro Pro ©g2«EF.K 0#-e>r VKl 1 
o-3o#SEU ^nbOlE^b 1 0 0%©S6*-C b U K He Pro ProS. 
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Val Pro Tro&£.m£intLb1-Z£ : t<OWffimiii*'VJ>l ghtcVmimg 

0jRs|s=(iiaiii£/aiiMe)xi o o (%) 

Val Pro Pro=0.05mg/(4mgx50mg/1000mg)xl00(%)=25% 
He Pro Pro=0.05mg/ / (4mgx50mg/1000mg)xl00(%)=25% 

^frh<D V y ^^f- K Val Pro Pro RXf He Pro Pro <D±&- 2 ) 
UVJlsiWrtYS. *8Wfc¥ «)®50mg?r50mM!) ( P 

H6. 5) 1 Omlll^lU s*,U>{is?'?tiM)0. 2mg»U 3 7^ 

-c- r 2 -bwosos **fc5-s«»T« 3 Lmm z 

&m £ * fc. Sep-pak C 1 8 # - b y :? < * * - * - 10ml 
fcilLfcftfc* 3 0*«tn Fs f P^5m 1 tRtW KtSBtfc. ^ 

* . ^/u^t 1 % * n&mi$mtmft <m& 4 ) z 1 m 1 ma u 3 7 r-e 1 2 » 

RjeHTtttKiri, ySOmgfcfcOhy K Val Pro 

ProSOji g(EHW2 5%)XU f hy^^KHe Pro Prol 9 5 a* g(HlW9 

mm 

(jjHJ ^frbOYV ^y?- K Val Pro Pro He Pro Pro (D£j&- 3 ) 

* * W ^ (f - ^ ? * h S, *HMk^ («0 «) 5 0 m g Sr 5 0 mM y ^ SMS»« ( p 
H6. 5)10mll:W, ^sU^iisy-rttmo. 2mg»U 3 7X: 
t'12«^, S^T^Srl0 0 < C-C3^«Sm, ^»L**«r 

(H£4)*lml8ainU 3 7t-ei2^Sf&^tfc. EJ&*n*«*fc:tt. * 
^y5 0mgfcfc*) by^^KVal Pro Pro 5 0 n g «5U$ 2 5%)Xtfh 
y K He Pro Pro 5 0 » g (HJifcs£ 2 5 %) *l Wfc. 
Ilfi 4-6 

(^-^-T yd^O h y ^^f - K Val Pro Pro RXf lie Pro Pro <D$E.&- 4 ) 
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U-ej>(^y? V S, Xmt^WW 15 0mg?:5 0mM!) ^W&fflifc 
(pH6. 5)30m\KmmLtc^ 10ml <5oK#ttfc 0 m^^> 
tlT'n fT-f A (^JS^J 4) r T-^M(H^J 5 ) Xlt^n ^T— t? P (H 

jsflj 6 ) (v ^-rti h > ?imwm (w> m) <d o . 2 m g » u 3 7 <c 

(®^4)l:lmlttU 3 7t:T*l 2^^$-a:fCo £^"7*$*^ 
«(y5 0mEh1ty<DhV ^<Zff- K Val Pro Pro .Rtf He Pro Pro <D^$\&tt., 

mmm 4 -m^tive^ 40n (eur* 2 0 %) 4 5 ^ g (eur* 22.5 %) 

-Cfc>) , HJS^J 5 -Cft 3 7 a* g (iHliW 18. 5 %) RTf 5 0 g ([sUiX^ 2 5 %> 
9 x 6 4 2 m g (IsMX* 2 1 %)&TM 5 ax g (IsIJfc* 2 2.5 %) 
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V K Val Pro Pro lie Pro Pro (D'>t£ < 1 1> 1 h V K 

BB^U Val Pro Pro lo; ©g2?'J£WK Pro £-^3= ftv^:/^ h\ gE?0 He 

Pro Pro Kozomm^ Pro t^^zff- 

^y^^-^lCj; U $J»r U h V ^<y^ K Val Pro Pro RXfi He Pro Pro <Dtyt£ 



5) «tns^^y— *?as.#/M?* >-<^y-if s. tw- y ^zfj-y—W'Pti: 

< till-Cfcot, ga^lJVal Pro Pro Xaa&tflle Pro Pro Xaa(Xaa teftS <Z> 
T S J <D'>t£ <thl mz&VZ Pro Xaa i ©IB©3e^*§JWrf 5^ 

6) l5E^^y*- }>/^/w* ^Mf^*^ (Lactobacillus 

7) %mm7t Mf^'^f-f*7iJ, CM4flc(I*ft«R4*I*I 

»K»f-: PERM BP-6060)-C*>«»*0?«SH6fB*<Z>«3a^r«fe o 

^0 
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SEQUENCELISTING 

<110>Calpis Co.,Ltd. 

<i2o> h y -<y^ Fommxm 

<130>4616 

<150>JP11-321084 

<151>1999-11-11 

<160>29 

<210>1 

<211>9 

<212>PRT 

<213> Artificial Sequence 
<400>1 

Gin Asn lie Pro Pro Leu Thr Gin Thr 

1 5 

<210>2 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>2 

Asn He Pro Pro Leu Thr Gin Thr 

1 5 

<210>3 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>3 

He Pro Pro Leu Thr Gin Thr 
1 5 
<210>4 
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<211>8 
<212>PRT 

<213>Artificial Sequence 
<400>4 

Gin Asn He Pro Pro Leu Thr Gin 

1 5 

<210>5 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>5 

Asn He Pro Pro Leu Thr Gin 

1 5 

<210>6 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<400>6 

lie Pro Pro Leu Thr Gin 

1 5 

<210>7 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>7 

Gin Asn He Pro Pro Leu Thr 
1 5 
<210>8 
<211>6 
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<212>PRT 

<213> Artificial Sequence 
<400>8 

Asn lie Pro Pro Leu Thr 

1 5 

<210>9 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>9 

DePro Pro Leu Thr 
1 5 
<210>10 
<211>6 
<212>PRT 

<213> Artificial Sequence 
<400>10 

Gin Asn lie Pro Pro Leu 

1 5 

<210>11 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>11 

Asn He Pro Pro Leu 
1 5 
<210>12 
<211>4 
<212>PRT 



WO 01/34828 

<213>Artificial Sequence 

<400>12 

He Pro Pro Leu 

1 

<210>13 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>13 

Gin Asn He Pro Pro 
1 5 
<210>14 
<211>4 
<212>PRT 

<213>Artificial Sequence 

<400>14 

Asn He Pro Pro 

1 

<210>15 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>15 

lie Pro Pro 

1 

<210>16 

<211>8 

<212>PRT 

<213> Artificial Sequence 
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<400>16 

Val Val Val Pro Pro Phe Leu Gin 

1 5 

<210>17 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>17 

Val Val Pro Pro Phe Leu Gin 

1 5 

<210>18 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<400>18 

Val Pro Pro Phe Leu Gin 

1 5 

<210>19 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>19 

Val Val Val Pro Pro Phe Leu 

1 5 

<210>20 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>20 



WO 01/34828 

Val Val Pro Pro Phe Leu 

1 5 

<210>21 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>21 

Val Pro Pro Phe Leu 

1 5 

<210>22 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>22 

Val Val Val Pro Pro Phe 

1 5 

<210>23 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>23 

Val Val Pro Pro Phe 
1 5 
<210>24 
<211>4 
<212>PRT 

<213>Artificial Sequence 
<400>24 
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Val Pro Pro Phe 
1 

<210>25 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>25 

Val Val Val Pro Pro 
1 5 
<210>26 
<211>4 
<212>PRT 

<213> Artificial Sequence 

<400>26 

Val Val Pro Pro 

1 

<210>27 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>27 

Val Pro Pro 

1 

<210>28 
<211>28 
<212>PRT 

<213> Artificial Sequence 
<400>28 
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Leu Pro Gin Asn lie Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro 
1 5 10 15 

Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 
20 25 

<210>29 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>29 

Val Pro Pro Phe Leu Gin Pro Glu 
1 5 
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